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ABSTRACT 
Increasing international competition has forced manufacturing enterprises in indu-
strialised countries to restructure and to improve their competitive position. An 
important strategy is · to introduce new or modified products and/ or processes. 
There is both theoretical reasoning as well as some evidence that regional econo-
mies differ in their ability and propensity to innovate. 
The paper discusses first theoretical approaches and explanatory factors for regio-
nal innovation. Then some empirical evidence with regard to the innovation aciti-
vity of plants (introduction of new products and processes) in selected Austrian re-
gions is presented, mainly based on interviews in about 150 plants. The sectors 
analysed are metalworking, ·machinery, electrical products and electronics. The in-
vestigated regions are the capital region of Vienna, two industrialised regions ( one 
of them an "old" industrialised region) and two peripheral rural regions. 
The analysis shows that there are considerable regional differences with regard to 
the introduction of product-innovations classified as "new to the market" as well as 
to some of the new processes ( e.g. the more recent technologies such as CAD). In 
general a higher innovation activity could be observed in the agglomeration of 
Vienna as well as the "younger" industrialised region of Vocklabruck. Innovation 
activities were rather low in the old industrial Obersteiermark and the peripheral 
rural Waldviertel. 
In the PROBIT-analysis it was found that the innovation activity of the plants was 
to a high degree determined by their structural and behavioural .features: There 
were significant internal factors such as the functions performed (R&D and mar-
keting), the qualification of the labor force and the kind of production process 
(length of production runs). There were also external factors such as the export 
orientation, the competitive position and the technical economic contacts. Lo-
cational factors had some but not much direct influence on the innovation activi-
ties of plants. The regional innovation differences thus were to a high degree due 
to the historically evolved regional economic specialization. The results therefore 
suggest that regional innovation policy should be integrated with the long run 
structural improvement of regional economies. 
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1) Introduction 
A changing international division of labor and changing macro-economic conditi-
ons have reinforced entrepreneurial competition in industrialised countries _since 
the early seventies and have consequently speeded up industrial restructuring. In 
the course of this restructuring process many firms try to increase their competiti-
veness by taking one or more of the following strategies and measures (Massey and 
Meegan 1982, Todtling 1986, Stohr 1987a): (1) Cost cutting measures such as the 
reduction/ closure of unprofitable productions, the concentration of production 
into the more efficient plants, the relocation to cheaper locations, the introduction 
of a more efficient organisation ("intensification" of production) or the introduc-
tion of cost saving new technology; (2) search for new markets via market penetra-
tion/ extension, the modification of existing products or the introduction of new 
products; (3) flexible adjustment to specific demands (e.g. subcontracting or "cu-
stom tailoring"). Technological change and innovation (in the broad notion of 
Scbumpeter) plays an important role in most of these strategies and thus seems to 
be of general importance for the improvement of the competitive position of 
plants. 
In the Austrian context there are two spatial levels with regard to problems of en-
trepreneurial. innovation: For the country as a whole a "backwardness" compared 
to othe_r industrialised coutries has been observed (low levels of R&D, unfavou-
rable balance of patents/licenses, above average share of mature and basic pro-
ducts in the economy: Volk 1987). At the regional level there bas been some indi,. 
cation (evidence of industrial R&D activities) that striking differences with regard 
to entrepreneurial innovation exist (Todtling 1987). Up to now, however, there bas 
been no systematic analysis of this latter aspect. 
In the following the focus will be on the regional differences of entrepreneurial in-
nov·ation, particularly the introduction of new products and processes at the plant 
level. At first theoretical aspects and concepts which indicate explanatory factors 
will be discus_sed. Then some empirical evidence from five Austrian regions will be 
presented based on interview data in selected industries (metalworking, machinery 
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and the electrotechnical industry). The regions investigated are (1) an area within 
the agglomeration of Vienna, (2) a dynamic industrialised area (Vocklabruck), (3) 
an "old" industrialised area (Obersteiermark) and two peripheral rural areas, (4) 
Siid- und Oststeiermark and (5) Wald- und Weinviertel. The empirical evidence 
will be related to (a) relevant structural characteristics of plants, (b) innovation 
activities (introduction of new products and processes), and (c) results of a 
PROBIT-analysis with regard to determining factors. 
2) Re2ional differences in entrepreneurial innovation - theoretical aspects 
Up to now there has been no consistent theory of regional innovat~on, but there 
are several concepts which indicate explanatory factors. In general these explana-
tory approaches relate to the following context (Ewers et al. 1980, Thwaites 1982, 
Cappellin 1983, Brugger and Stuckey 1987, Todtling 1988): 
location factors 
* qualification of labor force 
* information density & contacts 
* infrastructure ( education, 
. research, communication) 
I 
entrepreneurial 
innovation 
regional ec.specialisation 
(structural characteristics) 
* industries 
* products • 
* product cycle 
* functions , 
* processes * org.status of plants 
* behavioural types 
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Some early aproaches of innovation diffusion have placed stress strongly on the 
importance of location factors: the diffusion process was seen as being mainly de-
termined by the transmission of information between suppliers or early adopters 
and potential adopters, depending on factors such as the hierarchical or geographi-
cal distance between them or the size of agglomeration. These approaches have 
neglected economic factors - internal and external to the plant - and thus have 
little explanatory power. In the following a brief survey of more recent approaches 
and concepts will be given, indicating relevant factors of influence. These refer to 
both locational factors as well as structural characteristics of plants. 
2.1 Locational factors of entrepreneurial innovation 
The following locational factors have been considered as relevant for entrepreneu-
rial innovation in the literature (Ewers et al. 1980, Malecki 1983, Aydalot 1986, 
Stohr 1987b, Brugger and Stuckey 1987, Davelaar and Nijkamp 1987): 
* Factors related to the qualification of the labour force such as the availabi-
lity of qualified labor (particularly technical and economically well trained 
personnel); the quality of the educational system (technical and manage- · 
ment schools and universities) and the general quality of living for highly 
skilled labor (cultural and leasure facilities, environmental quality); 
* Information density and contact potential: these are mainly determined by 
the access to research facilities and universities, the access to private and 
public services for information transmission (producer services, "diffusion 
agencies" for specific technologies) as well as the density of economic ac-
tivities and the linkages existing between them; 
* "Innovation-relevant" infrastructure such as facilities for tele-
communication as well as for rapid transport ( allowing personal contacts: 
air connection, rapid train). 
The availability of venture capital has also been considered as a locational factor 
for innovation, but more recent studies have pointed out, that this factor is impor-
tant rather at the national than at the local or regional level (Ewers et al. 1980, 
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Mouven and Nijkamp 1985, Stohr 1987b ). 
Some authors have argued, that it is not the availability of single of these location 
factors but the interaction of all of them which is important (synergy effects, '.'mi-
lieu": Aydalot 1986, Perrin 1986, Stohr 1987b, Aydalot and Keeble 1988). These 
milieux-effects partly have to do with the "technological capabilities of a region" 
which result from informal contacts and processes, learning by watching, doing and 
using as well as "tacit knowledge" of the people in the region (Malecki 1988). Also 
socio-political and cultural factors have been considered to have an influence on 
the innovation process (Aydalot 1986, Maillat and Vasserot 1986). These synergy 
and milieux effects as well as the latter cultural factors - although probably very 
important - are difficult to operationalize and to measure at the emirical level, ho-
wever. 
It should also be pointed out that the relative weight of the above stated locational 
factors differs for various kinds of innovation as is suggested in the product cycle 
theory. In general they are considered more important for product innovations (the 
more radical the innovation the higher the locational requirements) and less 
important for minor modifications of products and process innovations (which are 
very often bought with the machinery). The latter process innovations are further-
more considered to depend on specific information networks, "diffusion agencies" 
or service networks (Brown 1981, Miidespacher 1987). 
· 2.2 Regjonal specialisation of plants and innovation 
Besides the direct impact of location factors on entrepreneurial innovation, the 
existing regional specialisation (structural characteristics of plants) determines the 
innovation activity. The following concepts have relevance in this context (Ewers et 
' al. 1980, Thwaites 1982, Cappellin 1983, Brugger and Stuckey 1987, Todtling 1988, 
see also Fig.1): 
* Sectoral characteristics: Sectors or "industries" are the relevant economic envi-
ronment of the plant/firm and they differ with regard to the growth of demand, the 
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degree of competition and of market concentration (Scherer 1980, Porter, 1980). 
They also differ in the technological opportunities and dynamics and thus in the 
average amount of R&D spent and the general importance of innovation. High 
technological dynamics have been observed in the past years e.g. in the sectors pe-
netrated by micro-electronics (Freeman 1982). For Austria it has been shown that 
a considerable share of regional R&D differences is due to the sectoral composi-
tion of regional economies (Todtling 1987). 
* Product cycle characteristics: It is argued that products go through a life cycle 
(stages) in the course of which markets as well as factor requirements and the op-
timal location change (Erickson and Leinbach 1979, Suarez-Villa 1983). In the 
course of the cycle the typical innovation pattern (kind and intensity of innovation 
activity as well as their location) also changes (Utterback 1979). Furthermore there 
is a strong relationship between product and process innovations. The spatial pat-
tern of innovation is expected to be conce.ntrated in the early stage of the product 
cycle (product innovations) and more dispersed in the growth and mature stages, 
in which product modification and process innovation are dominating. The final 
stage of the cycle is characterised by a lack of innovation activity. 
* The concept of the functional specialisation of plants considers activities 
outside the direct production activities - particularly the "boundary spanning" 
functions R&D and market-related functions - of central importance for the inno-
vation process and also for regional development. Regional differences in innova-
tion are seen mainly as a consequence of a spatial concentration of these functions 
(Ewers et al. 1980, Bade 1984, Brugger and Stuckey 1987). 
* Organisational characteristics of plants: The affiliation of plants to larger multi-
regional enterprises may furthermore be relevant in the innovation process. These 
plants on the one hand have access to resources of the larger enterprise ( financial 
resources, R&D, market networks, planning departments and information net-
works). On the other hand they are subject to an internal divisioh of labour in the 
firm, which may be detrimental particularly to peripheral branch plants (Watts 
1981, Thwaites 1982, Gibbs and Edwards 1982, Massey 1984, Todtling 1984, Holst 
1987). In general it is expected that the branch plants have low product innova-
tions. With regard to new production processes, however, they are - due to their in-
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tegration into a larger enterprise - considered to be earlier adopters than e.g. the 
single plant enterprises. Single plant enterprises on the other hand are much more 
dependent on the quality of their immediate locational environment, also with re-
gard to innovation activities. It is argued that they face disadvantages in this con-
text particularly in old industrial as well as in peripheral rural areas (Thwaites and 
Oakey 1985, Goddard et al. 1986, Grabber 1988). 
* Firm size and the size of the plant have been considered as important for entre-
preneurial innovation since the writing of Schumpeter (Schumpeter 1934, Freeman 
1982, Kleine 1983). While firm size is reflected in the organisational aspects 
discussed above, the size of the plant may have an additional influence, although 
the arguments are ambivalent: On the one hand large plants have more financial 
and other resources for introducing costly new products and processes (Gibbs and 
Edwards 1983, Rees et al. 1984), on the other hand it is argued that they have 
more bureaucratic organisations and may be lacking intensive lateral and informal 
information flows which are considered important in the innovation process (Burns 
and Stalker 1968, Sorge 1986). 
* Skills of the work . force have already been mentioned in the locational context, 
their importance, however, becomes manifest internally to the plant. They reflect 
the level of "competence" in the plant which can be regarded as a precondition 
. both for the introduction of new products as well as of new processes (Andersson 
and Johannson 1984, Johannsson and Larsson 1986). The introduction of specific 
new technologies furthermore depends on the existing production processes in the 
plant: e.g. the CNC as well as CAD technology is, because of its flexibility, parti-
cularly suited for medium-sized production runs, less for unit- or for mass-produc-
tion (Gibbs and Edwards 1983). 
* Firm strategy and innovation: Some authors like Freeman (1982) as well as be-
havioural geographers (Taylor and Thrift 1983, Taylor 1983) have stressed the fact 
that firms differ (explicitly or implicitly) in their strategic positio\i which they take 
within the economy (strategic or behavioural types of firms). It is argued that only 
for some of these behavioural types innovation and technological change is of cru-
cial importance, e.g. those which pursue "offensive" or "defensive" innovation stra-
tegies, to a smaller extent for those pursuing imitative strategies. For other seg-
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ments (having e.g. "dependent", "traditional" or "opportunistic" strategies) it is of 
little relevance. In the following empirical analysis this behavioural dimension was 
operationalised by several variables: dependence on large customers (sub-
contracting), extension of the market (export-rate), competitive position of the 
firm (technological advantages versus price advantages), the amount of technical-
economic contacts and the subjective attitudes of management to innovation. 
Besides the locational and structural factors the entrepreneurial innovation pro-
cess is influenced by public innovation policy: Like in most market economies also 
in Austria the state tries to promote and stimulate innovation activities in the eco-
nomy by giving financial support or advice to firms, or by promoting the develop-
ment and diffusion of specific technologies. In Austria exist several programs and 
institutions which provide financial support to the development and introduction of 
new products: within the "TOP" program soft loans for the introduction of new 
products are given; ·a funds for research and development ("FFF") provides subsi-
dies to R&D activities of firms; there are also institutions concerned with the in-
formation transmission in the innovation process (at the federal level e.g. "Innova-
tionsagentur"); and there exist · programs for the development and application of 
specific technologies (microelectronics, biotechnology). Firms which can get sup-
port from these programs may find it easier to overcome financial and other bott-
lenecks in the innovation process. Up to now there is little regional dimension in 
this public innovation policy. 
The following fig. 1 summarizes the factors for regional innovation which have 
.been discussed. The innovation activities of plants can be seen - with reference to 
organisational science and behavioural theory - as being influenced by the relati-
ons of the plant to its relevant "environment" ( economic, institutional/political, lo-
cational) as well as by its internal characteristics. Because of the regional and 
theoretical persp~ctive chosen, the main focus here is on these structural factors 
of plants. Subjective factors such as management style and attitqdes of managers 
and employees or factors such as the more differentiated internal organization of 
plants and enterprises have been neglected in this approach. 
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3) Results from an Austrian case study 
3.1 Background of the empirical study 
The following results are based on interviews in 149 plants of the industries metal 
and steel products, machinery, electrical products and electronics in five Austrian 
regions. These sectors have been selected because technological change - due to 
·the penetration by microelectronics - plays a major role. The regions have been 
chosen according to their - a priori assumed - differences with regard to locational 
and structural preconditions for innovation (see description below and map 1): (1) 
A case study area within Austria's largest agglomeration Vienna ("Wien-Sud"), (2) 
a more dispersed but dynamic industrialised area ("Vocklabruck"), (3) an "old" in-
dustrialised area "Obersteiermark", and (4)/(5) two peripheral rural areas 
("Siidsteiermark" and "Waldviertel"). 
In the investigated sectors and regions all plants which had more than 20 ernloyees 
were asked for an interview, 149 plants (more than half) with about 30500 em-
ployees were finally covered, they represent from 45% to 70% of the employment 
in the respective sectors and regions. The data have been collected by interviews 
. with the managers or owners of the plants in spring and summer 1987. The inter-
views have been conducted by the author (Siidsteiermark), the students H.Hofer 
(Waldviertel), A.Strasser (Vocklabruck), M.Weinrother (Wien-Siid) as well as 
H.Glatz from the Institute of Advanced Studies (Obersteiermark). They were ba-
sed on a questionaire covering the following aspects: 
* basic characteristics of the plant (age, organisational status/ownership, em-
ployment, sales and the respective changes); 
* qualification of employment and functions performed; 
* characteristics of product ( age, product cycle), markets tspatial extension, 
concentration of customers) and production processes (lot size); 
* introduction of new products and processes (kinds, motives, objectives, 
sources and problems); 
* kind and spatial extension of technical-economic contacts; 
Map 1: INVESTIGATED AREAS 
1) Wien-Slid (Liesing, Industriezentrurn NO-Slid) 
2) Vocklabruck-Grnunden 
3) Oberstei~rmark 
4) Slid- und Oststeiermark 
5) Wild- und Weinviertel 
'f 
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* satisfaction with location factors (in general and with respect to innova-
tion). 
In the Obersteierrnark a shorter questionaire was used and not all of these aspects 
were included with the same level of detail. 
3.2 Characteristics of the investigated regions and plants 
The investigated regions differ· - due to their selection - with regard to general° lo-
cational and economic preconditions for innovation such as the qualification of 
the labor force, the contact and information potential, infrastructure, sectoral 
structure and overal dynamism. They, however, also show considerable differences 
with regard to the structural features of the investigated plants in the selected sec-
tors concerning the industrial composition within the chosen sectors, size, organisa-
tional status and ownership, functions performed, qualification of employment, age 
of products, extension and . concentration of markets and kinds of production pro-
cesses as well as the intensity of technical-economic contacts. Only a summary of 
the characteristics of the region, as well as of the structural features of the 
investigated plants can be presented here. 
(1) Wien-Sud 
This case study area consists of the industrial areas "Liesing" and "lndustriezen-
trum-Sild" in the south of the Vienna agglomeration: Being the capital of the coun- · 
try, the agglomeration is well endowed with the above stated locational factors for 
innovation such as the availability of highly qualified labor, research centers and 
universities, technical and management schools and producer services. 
Regarding the investigated plants (27 plants, 5950 employees), the machinery in-
dustry and the electrotechnical industry have a high share of employment. There 
are, compared to the other regions, relatively more subsidiaries (mostly of foreign 
firms), main plants of multi regional firms and endogenous plants and, in general, 
the plants are older, larger and organisationally more differentiated. They have · 
1-1 
more R&D as well as marketing functions (in terms of full-time equivalents) and a 
clearly better qualified labor force (higher shares of ·qualified commercial and 
technical personnel). Also the technical contacts are more frequent as well as more 
specialised. 
(2) Vocklabruck 
This area --consisting of the districts of Vocklabruck and Gmunden - is a relatively 
dynamic industrialised area with a dispersed settlement structure and rather small 
and medium sized plants. The area contains no larger regional center, but has 
good accessibility to the agglomerations Linz and Salzburg and also to the dynamic 
region of Munich and to the European market. 
The investigated plants (37 plants, 6240 employees) belong more often than the 
sample-average to the machinery industry and are also more often endogenous, 
main plants of multiregional firms or subsidiaries, whereas there are only few 
branch plants. Similar to Wien-Siid the plants have more dispositive functions 
(planning, marketing, R&D), a higher qualification of the work force (technicians, 
commercial staff) and also more technical contacts than the plants in the rural 
areas and the old industrial Obersteiermark. 
(3) Obersteiermark 
This is · an "old" industrial area - based on iron and steel and a high importance of 
state owned enterprises. It is fairly monostructured, has a considerable share of its 
employment in branch plants of large firms and a lack of producer services. The 
region faces economic decline and increasing unemployment. 
Because of the tradition of iron and steel in the region, the investigated plants (29 
plants, 6940 employees) are - compared to the other regions - <VSO more often in 
metal working and steel products. Because of the exclusion of the two large state 
owned enterprises (branch plants of YOEST-ALPINE and VEW) a high share of 
the plants in the sample is formally autonomous, but many of them are sub-
contractors to Austrian and German firms and some are in public ownership. Most 
of these firms also have a low level of R&D and marketing activities. Concerning 
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the qualification of the employees there is a lack of higher commercial and tech-
nical staff but - different from the rural areas - a high share of skilled blue collar 
workers. Some of the larger plants are in crisis and restructuring and have lost a 
considerable amount of their employment. 
( 4) Siidsteiermark 
This is a rural area, peripheral to the national and European markets, but with a 
good accessibility to the regional center Graz. The latter is a medium sized ag-
glomeration of about 300 000 which is well endowed with schools, university, pro-
ducer services and information networks. The investigated area has a typical "ru-
ral" industrial structure ( apparel, electrical products, some traditional industries 
for the regional market). There has been some industrial dynamism in the past 20 
years partly due to the establishment of branch plants and (very often foreign) sub-
sidiaries, which in many cases have been supported by regional policy. 
The investigated plants (29 plants, 7720 employees) show in many respects similar 
features as those in the below characterised Waldviertel. There are two different 
segments: on the one hand small endogenous plants, very often in metalworking 
and machinery, on the other hand larger externally controlled plants, very often in 
the electrotechnical industry. Both segments lack important functions (planning, 
R&D, marketing) and they have a low qualification of the labor force. Compared 
to the Waldviertel there is, however, a stronger penetration by extra-regional and 
foreign firms and a higher share of plants in "modern" electronic industries. Due to 
this fact, there is more mass-production, a higher level of productivity, shorter pro-
duct-cycles and a higher share of technicians than in the Waldvi~rtel. The plants 
also show more technical contacts, very often to the regional center of Graz. 
(5) Waldviertel 
\ 
This is also a rural area, but it is even more peripheral that the above region: large 
parts of this area have, in contrast to the Siidsteiermark, a very low accessibility to 
larger centers (Wien, Linz) and there is generally a low density of activities. The 
region has some older industries (textiles, glass, stone, wood) and has also at-
tracted new plants in the 1960'ies and early 1970 fes (mainly labor intensive indu-
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stries such as apparel and electrical products). 
The investigated plants (27 plants, 3570 employees) consist - like in the Siidstei-
ermark - of two rather different segments: On the one hand small plants in metal 
and steel products or (agricultural) machinery are represented more strongly. They 
are very often older endogenous plants and subcontractors to large_r enterprises 
outside the region, and in general have a low productivity. On the other hand there 
are some larger plants in the electrotechnical industry which absorb almost 2/3 of 
the employme~t of the investigated plants. The latter are mostly branch plants in 
the more mature stage of the product cycle and are subject to a well articulated 
division of labor within the respective firms. Both segments lack important functi-
ons such as R&D, marketing and planning and consequently they also have a very 
low qualification of the labor force (low shares of technical staff and management 
personnel and high shares of unskilled female workers). Furthermore their level of 
technical contacts is low. 
3.3 Regional differences in innovation activity 
The managers of the plants were asked to indicate the innovations which have 
been carried out in the previous years (1981-1986). "Innovations" were defined to 
include the opening up of new markets with existing products (market expansion or 
penetration), the introduction of new products (both "new to the market" as well as 
"new to the plant"), the modification of products and the introduction of new pro-
cesses (in the production and in the office). Some of the results will be presented 
in the following. 
a) Product innovations 
' 
About 4/5 of the plants have stated that .they carried out some kind of product in-
novations. This rather high share is due to the fact, that a long period (5 years) has 
been asked and that all kinds of new products are included. The differences bet-
ween regions with regard to this general indicator were not very strong. More and 
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significant differentiation could be seen for those product innovations which were 
considered as "new to the market" by the respective managers (see table 1): 
Table 1: 
Product innovation "new to the market" 
% of plants % of employment 
Wien-Siid 67 94 
Vocklabruck 49 66 
Siidsteiermark 55 35 
Waldviertel 30 60 
Obersteiermark 17 7 
All areas 44 49 
Contingency coeff. 0.33 0.52 
Probability of X i. 0.001 0.001 
In Vienna 2/3 of the plants have reported these kind of product innovations. They 
are of large size, employing 94% of the respective work force. Also the plants of 
the industrialised region of Vocklabruck as well as the rural Siidsteiermark w~re 
fairly active in this regard. In the case of Vienna and Vocklabruck the higher pro-
duct innovation activity is in line with the better preconditions which were presen-
ted above (both locationally as well as with regard to the structural characteristics 
of the plants). In the Siidsteiermark the high product innovation activity was not 
expected: both subsidiaries and branches from m'ultilocational enterprises (mainly . 
in the electrotechnical/electronics industry with typically short product cycles) as 
well as small endogenous enterprises (mainly in the machinery sector) are invol-
ved. These latter firms very often are former producers of agricultural machinery 
which benefit from the technical skills of the own~r manager and the work force. 
These are often informal qualifications resulting from training on the job. They 
· also seem to benefit from the "strength" of the regional center (braz) in the engi-
neering sector and the technical research infrastructure (technical university, rese-
arch centers, enterprises). 
This kind of product innovation was very low in the old industrial area of Ober-
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steiermark (only 17% of the plants with just 7% of the employment) as well as in 
the peripheral rural Waldviertel (30% of the plants). In the latter region the inno-
vative plants are large (mainly electrotechnical industry) - they employ 60% of the 
labor force. 
In the case of the modification of existing products the regional differences are 
also significant and the ranking of the regions stays about the same: The plants in 
Wien-Siid and Vocklabruck are again more active (more than 70% of the plants 
with about 90% of the employment). Those in the old industrial area (Oberstei-
ermark) are clearly below average (table 2). 
Table 2: 
Modification of products 
% of plants. % of employment 
Wien-Siid 70 89 
V ocklabruck 78 89 
Siidsteiermark 66 72 
Waldviertel 63 69 
Obersteiermark 28 33 
All areas 62 71 
Contingency coeff . . 0.34 0.45 
Probability of 'C'· 0.001 0.001 
These results for the product innovation activity are fairly consistent with the data 
about the age structure of the products (number of years in production program): 
The "youngest" product structure was in the "innovative regions" Wien-Siid, 
Siidsteiermark and Vocklabruck, the oldest in Obersteiermark and Waldviertel. 
\ 
b) Introduction of new processes · 
As in the case of product innovations there ~as very little and insignificant regional 
differentiation with regard to the introduction of new production processes in ge-
NB 1 
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neral. In all regions between 78% and 83% of the plants have indicated to have in-
troduced some kind of new production processes in the past five years. The old 
industrial area (Obersteiermark) is - in contrast to the low product innovation acti-
vity - not below average with regard to this indicator (table 3). 
Table 3: 
Introduction of new prod.processes 
(% of plants) 
cAD*) general CNC) 
Wien-Siid 78 44 41 
Vocklabruck 78 38 11 
Siidsteiermark 83 38 14 
Waldviertel 78 19 11 
Obersteiermark 79 
All areas 79 35 18 
Contingency coeff. 0.05 0.19 0.30 
Probability of '>!1 0.99 0.21 0.008 
*) These were not asked in the region of Obersteiermark. 
There was more regional differenciation with regard to specific technologies such 
as CNC and particularly CAD. These technologies were to a higher degree intro-
duced in Wien-Siid ( 44% and 41 % of the piants ). Clearly below average in the 
case of CNC was the region of Waldviertel, in that of CAD all three other regions. 
The regional difference in the diffusion was thus much more pronounced in the 
case of the newer CAD tech_nology than in the older CNC (tab.3). 
The introduction of information technology in the office also shows some regional 
differentiation (table 4): Co_ncerning the introduction of computrrs the peripheral 
Waldviertal and the Obersteiermark were below average, the regional differences, 
however were not significant. The latter was the case for the new communication 
technologies: again the Obersteiermark as well as Vocklabruck were below aver-
age. These results indicate a technological backwardness in the offices of the plants 
particularly in the old industrialised Obersteiermark, partly also in the peripheral 
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Waldviertel (computers) and in Vocklabruck (new communication technologies). 
Tab.4: 
Information technology in the office 
( % of plants) 
computers new comm. technology 
Wien-Sud 63 78 
Vocklabruck 70 51 
Siidsteiermark 76 79 
Waldviertel 52 70 
Obersteiermark 52 28 
All areas 63 65 
Contingency coeff. 0.20 0.25 
Probability .of :t· 0.21 0.038 
In a further step of the analysis determining .factors of innovation activities have 
been investigated mainly by two approaches: (1) questions were included with re-
gard to (subjectively indicated) "sources and obstacles" to innovation; (2) statistical 
methods (crosstabulation-statistics as well as a multivariate probit analysis) have 
been applied. Some of the results of the latter PROBIT analyses are summarized 
in the following. 
3.4 Results from the PROBIT-analysis 
Up to now there _have been only a few attempts to analyse entrepreneurial innova-
tion activities at the regional level in a multivariate framework (9ee e.g. Alderman 
et al. 1983, Johannsson and Larson 1986, Wrigley and Brouwer 1986). In the pre-
sent study a PROBIT-analysis was applied, investigating the probability for the 
introduction of selected . innovations at the plant level dependending on a set of 
explanatory variables (see Todtling 1988). Gunther Maier gave advice with regard 
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to methodological aspects and wrote the necessary computer programs (linked to 
the SAS statistical package: Maier 1987). 
The PROBIT-analysis - as applied here - has many similarities with a conventional 
multivariate regression analysis. As a basic difference the PROBIT-analysis takes 
into account the fact, that the dependent variable is a binary one. In that case the 
conventional regression analysis is confronted with several problems ( e.g. 
beteroscedasticity: see Ben-Akiva and Lerman 1985). In the PROBIT-analysis of 
the present study each plant is seen to have the alternative to introduce a specific 
innovation or not. The probabiltiy of introduction _is determined a) by attributes 
which are specific to the alternative (these are in the present model captured by an 
alternative-specific constant) and b) by characteristics of the decision making unit 
(plant). These latter explanatory factors are the internal and external characteri-
stics of the plant which have been discussed above. (see fig. 2). In the estimation 
procedure the explanatory variables_ were introduced at the beginning simulta-
neously in the larger set as indicated by fig. 2., then those were stepwise eliminated 
which contributed only little to the total explanation. Finally the model was cho-
sen, which produced the best fit, taking into account the degrees of freedom (lar-
gest corre~ted ). In the es_timation a maximum-likelihood procedure has been ap-
plied. The search process has been started at a parameter vector which accounts 
for the observed frequencies of specific innovations. Thus, the -values in the figu-
res 3 to 5 only refer to the.additional explanatory power of the structural variables 
(for details see Maier 1987, Todtling 1988). Although the number of cases (149) is 
not large and of course better results could be obtained from a larger sample, the 
number is sufficient for this kind of analysis. There have been calculations for se-
veral kinds of innovation (product innovations "new to the market", specific pro-
cess innovations), only a summary of this analysis can be provided here. 
Product innovations "new to the market" (fig. 3): \ 
From the external factors the location of the plant in the old industrial "Oberstei-
ermark" (measured by ·a dummy variable) was significantly negative. In this area 
the conditions for product innovation are thus worse than in the other regions, 
Figure 2: SCHEME OF INVESTIGATED RELATIONS IN THE PROBIT ANALYSIS 
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even if the other factors are controlled for. It seems that this fact has only partly to 
do with locational factors such as contact potential, access to universities and rese-
arch institutions since these are even worse in the rural areas. The socio-economic 
conditions such as the existence of rigid and bureaucratic organisations (both in 
enterprises and unions), "conservative" (in the literal sense) attitudes of mana-
gement and workforce as well as the traditional expectation of outside help (go-
vernment) seem to be important. 
The status as an endogenous plant also had a negative influence on this kind of 
product innovation: This may be due to the fact,. that these are usually smaller 
firms which lack financial and other resources for product innovation and cannot 
rely on a network of a larger enterprise. 
The fact that the plant has received support from public innovation policy had a 
positive influence on this kind of innovation (not on others). In most cases this 
support was financial aid for the development of products and/or the start up of 
production. The result indicates that the public support was helpful in overcoming 
financial bottlenecks in the innovation process and that the impact of these pro-
grams is at least in the intended direction. The role of financial bottlenecks as a 
limit for innovation projects also appears in the negative effect of the internal fac-
tor "financial obstacles to innovation" (fig.3). 
In another version of paramater estimation, in which the plants of the Obersteier-
mark were excluded due to missing data, the amount of technical-economic con-
. tacts had an additional positive influence indicating that a strong outward looking 
behaviour of the plant is favourable for product-innovation. 
From the internal factors the "boundary spanning" functions marketing ( existence 
of activity) and R&D (% of employment in full -time equivalen~s) as well as the 
share of white collar employees had significant positive influences. Both the posi-
tive influence of the above mentioned external contacts and of tte internal "boun-
dary spanning functions" and skills thus support the view, that product innovations 
occur particularly at the interface of external links (information flows) and internal 
capabilities (functions and skills). Furthermore a young production program (re-
sulting from product innovations of the previous period) had a positive influence, 
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indicating the continous character and the existence of learning effects and routi-
nes inherent in the innovation process (Nelson and Winter 1982, Lambooy 1986). 
CNC and CAD (fig 4 and 5): 
CAD as the younger and less diffused technology is better explained by the model 
than CNC. For both technologies the size of the plant as well as the export-inten-
sity are significant factors. The positive effect of the size probably has to do with 
the relative high cost of the introduction as well as threshold effects (Gibbs and 
Edwards 1982). The effect of export-intensity probably comes from stronger 
competition in external markets as well as those plants having generally better 
information, leading to a more up to date technological standard of the plant. 
In the case of CNC (fig. 4) in addition to the above factors the kind of production 
process (length of the production runs) was a significant factor: unit production on 
the one hand and mass production on the other had negative influences. Both of 
these lot sizes are considered as suboptimal for CNC technology. Furthermore 
CNC was less introduced in the electrotechnical industry as well as in branch 
plants: In the electrotechnical industry there is less possibility for application in 
the production process than in the metal-working and machinery industry, in the 
branch plants the lack of decision making power and/ or the division of labor in the 
firm might lead to an adoption lag (Gibbs and Edwards 1983). A good profit situa-
tion of the plant was favourable for introduction of CNC, probable due to the fact 
that costs and risks involved are taken more readily_ in a good economic situation 
of the plant. 
In the case of CAD (fig. 5) further significant positive influences came from the 
qualification of the work force (higher level commercial employees, other white 
collar employees) and an already existing technological advanta;e in the competi- · 
tive position of the plant - again indicating previous innovation activity and thus 
the continous character of the innovation process (Nelson and Winter 1982). 
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4) Summary 
In the investigated sectors and case study regions there were - due to the histori-
cally evolved regional specialisation of plants - quite clear differences both with 
regard to preconditions for innovations (locational factors, structural charac-
teristics of plants) as well as the innovation activity itself. For product innovations 
classified as "new to the market" as well as for specific process innovations (CAD, 
less for CNC) the regional differences were particularly strong. They were also no-
ticeable for new information techniques ( computers and communication technolo-
gies). In general, a higher innovation activity could be observed for the area in the 
agglomeration of Vienna as well as the industrialised region of Vocklabruck, partly 
also for Siidsteiermark. These activities were rather low for the old industrial area 
of Obersteiermark and the peripheral rural Waldviertel. 
The most important explanatory factors for the innovation activity found in the 
PROBIT analysis, were selected structural and behavioural features of the plants. 
There were significant internal factors such as the boudary-spanning functions per-
formed (R&D and marketing), the qualification of the labor force and the kind of 
production process (length of production runs). Also external factors ("firm-envi-
ronment" or "network characteristics") such as the export activity, the kind of com-
petitive position, the information activity and the industry affiliation turned to be 
important. Locational factors 4ave some direct effect on the innovation activities 
of plants (particularly via the labor market), but the stronger impact is via the 
above stated structural features of the plants, which are due to the historically · 
evolved regional specialisation. In other words: most of the plants which are not 
innovating have adjusted their production program, functions performed, skills of 
the work force and technology to the lower quality of their regional environment. 
They have subjectively "no need for innovation" either because they have other 
survival strategies (subcontracting, flexibility and accuracy with \egard to delivery 
dates, low wages) or because they don't realize it as a problem. Therefore they 
usually see no "locational" problem for innovation. Of course the relation of a plant 
to its regional environment is not one way: The plant also shapes the regional envi-
ronment by its factor demand ( e.g. the skill of its labor force) and by the strength 
of its linkages to other regional firms (e.g. the demand for producer services) and 
2·2 
thus influences the locational conditions for innovation in the medium and long 
run. 
Due to this longrun interrelated adjustment process and the stability of structural 
features and behavioural patterns it appears in general quite difficult to change the 
innovative behaviour of plants and firms in regions with low innovation activities. 
The stimulation of plants to increase their innovation activities just by the supply of 
finance or information ( transfer and consulting activities) is probably not suf-
ficient. It seems important and necessary to integrate a regional innovation policy 
more with the long run structural improvement of the regional economies. The lat-
ter implies more selectivity and a change in the regional investment promotion: 
both the subsidization of new plants as well as the . expansion of existing plants 
should be }inked much more to structural criteria ( e.g. level of skill, functions per-
formed, potential linkages to regional firms). The promotion of investment should 
also be related more to "immaterial investment" (human capital, organisational 
improvement, functions outside production) than in the past. It also implies an im-
provement of locational c01:1ditions such as the qualifications of the labor force, the 
access to producer services and information centers (transfer agencies, research 
centers) and the availability of innov~tion relevant infrastructure (telecommu-
nication, rapid transport) in those regions. 
\ 
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LIST OF VARIABLES IN THE PROBIT-MODELS OF FIG. 3 TO 5: 
DEPENDENT VARIABLES: (binary variables) 
product innovation "new to the market": plant has introduced from 1981 to 1986 one or more product 
innovations considered as "new to the market" 
introduction of CNC: plant has introduced CNC-technology 
introduction of CAD: plant has introduced CAD-technology 
EXPLANATORY VARIABLES: 
location in Obersteiermark: dummy variable for location of the plant in the case-study area of Ober-
steiermark 
endogenous plant: dummy variable for lack of organisational or ownership links of the plant to extra-
regional firm(s) 
branch plant: dummy variable for plant with extraregional headquarter 
electrotechnical industry: dummy variable for plant belonging to electrotechnical or electronics in-
dustry 
% export: percentage of exported sales 
technological advantage: dummy variable for indication of the plant of a competitive advantage via 
"technology" 
innovation promotion: dummy variable for plant having received finacial support from public inno-
vation policy 
size of plant: number of employees of the plant 
profit situation: dummy variable for indication of the plant of "good to high profits" for past 5 years 
R&D: percent of employment concerned with R&D activities (full time equivalents) 
marketing: dummy variable for indication of plant of full performace of marketing activities 
% higher level commercial employment: percentage of employees with medium to high level com-
mercial education 
% white collar: percentage of other white collar employees 
% unit production: percent turnover of unit production 
% mass production: percent turnover of mass production \ 
% products less 10 years: percent turnover of products which are more than 10 years in the produc-
tion program of plant 
financial obstacles: dummy variable for indication of financial obstacles in the innovation process 
lack of technicians: dummy variable for indication of problems with regard to the availability of tech-
nical personnel in the innovation process 
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